(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
4 January 2001 (04.01^001) 




Ilitli^ 



(10) International Publication Number 

PCT WO 01/00665 A2 



(51) International Patent Classirication^ C07K 14/00 

(21) International Application Number: PCTAJSOO/17742 

(22) International Filing Date: 27 June 2000 (27.06.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
60/141363 
60/168,060 
60/177,836 
60/178368 
60/210,292 



28 June 1999 (28.06.1999) US 

30 November 1999(30.11.1999) US 

25 January 2000 (25.01 .2000) US 

27 January 2000 (27.01.2000) US 

8 June 2000 (08.06,2000) US 



(71) Applicants: OKLAHOMA MEDICAL RESEARCH 
FOUNDATION [US/US]; 825 N.E. Thirteenth Street, 
Oklahoma City, OK 73104 (US). THE BOARD OF 
TRUSTEES OF THE UNIVERSITY OF ILLINOIS 
[USAJS]; 352 Henry Adraiiiistration Building, 201 S. 
Wright Street, Urbana, IL 61801 (US). 

(72) Inventors: TANG, Jordan, J., N.; 1204 Leawood Drive, 
Edmond, OK 73034 (US). HONG, Ling; 7503 Sacramento 
Drive, Oklahoma Qty. OK 73139 (US). GHOSH, Arun, 
K.; 1407 Clinton Place, River Forest, IL 60305 (US). 



(74) Agent: PABST, Patrea, L.; Amall Golden & Gregory, 
LLP, 2800 One Atlantic Center, 1201 West Peachtree 
Street, Atianta. GA 30309-3450 (US). 

(81) Designated States (national): AE, AL, AM, AT, AU, AZ, 
BA. BB, BG, BR, BY. CA, CH, CN, CR, CU, CZ, DE, DK, 
DM, EE, ES, H, GB, GO, GE. GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL. FT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ. TM. TR, TT, TZ. UA, 
UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ. BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
rr, LU. MC, NL, FT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, MU MR, NE, SN, TD, TG). 

Published: 

— Without international search report and to be republished 
upon receipt of that report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begirt- 
ning of each regular issue of the PCT Gazette, 



(54) Title: INHIBITORS OF MEMAPSIN 2 AND USE THEREOF 



< 

IT) 



O 



(57) Abstract: Methods for the production of purified, catalytically active, recombinant memapsin 2 have been developed. The 
substrate and subsite specificity of the catalytically active enzyme have been determined. The substrate and subsite specificity infor- 
mation was used to design subsUrate analogs of the natural memapsin 2 substrate that can inhibit the function of memapsin 2. The 
substrate analogs are based on peptide sequences, shown to be related to the natural peptide subsu^tes for memapsin 2. The subsuate 
analogs contain at least one analog of an amide bond which is not capable of being cleaved by memapsm 2. Processes for the syn- 
thesis of two subsbrate analogues including isosteres at the sites of the oittcal amino acid residues were developed and the subsnate 
analogues, OMR99-1 and OM99-2, were synthesized. OM99-2 is based on an octapeptide Glu-Val-Asn-Leu-Ala-Ala-Glu-Phe (SEQ 
ID NO:28) with the Leu- Ala peptide bond substimted by a transition-state isostere hydroxy ethylene group (Figure 1). The inhibition 
constant of OM99-2 is 1 .6 x 10^ M against recombinant pro-memapsin 2. Crystallography of mem^sm 2 bound to this inhibitor 
was used to determine the three dimensional structure of the protein, as well as the importance of the various residues in binding. 
This information can be used by those skilled in the art to design new inhibitors, using commercially available software programs 
and techniques familiar to those in organic chemistry and enzymology, to design new inhibitors to memapsin 2, useful in diagnostics 
and for the treatment and/or prevention of Alzheimer's disease. 
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INHIBITORS OF MEMAPSIN 2 AND USE THEREOF 



Background of the Invention 



This invention is in the area of the design and synthesis of specific 
inhibitors of the aspartic protease Memapsin 2 (beta-secretase) which are 
useful in the treatment and/or prevention of Alzheimer's Disease, 

Alzheimer's disease (AD) is a degenerative disorder of the brain first 
described by Alios Alzheimer in 1907 after examining one of his patients 
who suffered drastic reduction in cognitive abilities and had generalized 
dementia (The early story of Alzheimer's Disease, edited by Bick et al, 
(Raven Press, New York 1987)). It is the leading cause of dementia in 
elderly persons. AD patients have increased problems with memory loss and 
intellectual functions which progress to the point where they cannot function 
as normal individuals. With the loss of intellectual skills the patients exhibit 
personality changes, socially inappropriate actions and schizophrenia (A 
Guide to the Understanding of Alzheimer's Disease and Related Disorders, 
edited by Jorm (New York University Press, New York 1987). AD is 
devastating for both victims and their families, for there is no effective 
palliative or preventive treatment for the inevitable neurodegeneration. 

AD is associated with neuritic plaques measuring up to 200 fam in 
diameter in the cortex, hippocampus, subiculum, hippocampal gyrus, and 
amygdala. One of the principal constituents of neuritic plaques is amyloid, 
which is stained by Congo Red (Fisher (1983); Kelly Microbiol. Sci. 
1(9):214-219 (1984)). Amyloid plaques stained by Congo Red are 
extracellular, pink or rust-colored in bright field, and birefringent in 
polarized light. The plaques are composed of polypeptide fibrils and are 
often present around blood vessels, reducing blood supply to various neurons 
in the brain. 

Various factors such as genetic predisposition, infectious agents, 
toxins, metals, and head trauma have all been suggested as possible 
mechanisms of AD neuropathy. Available evidence strongly indicates that 
there are distinct types of genetic predispositions for AD. First, molecular 
analysis has provided evidence for mutations in the amyloid precursor 
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